point in the body as the centre of parallel forces. Hence the reactions of the different parts of a -rigid body against acceleration in parallel lines are rigorously reducible to one force, acting at the centre of inertia. The same is true approximately of the action of gravity on a rigid body of small dimensions relatively to the earth, and hence the centre of inertia is sometimes (§ 195) called the Centre of Gravity. But, except on a ccntrobaric body (§ 543), gravity is not in general reducible to a single force • and when it is so, this force does.not pass through a.point fixed relatively to the body in all positions.
583. The resultant of a system of parallel forces is not a single force ^vhen the algebraic sum of the given forces vanishes. In this case the resultant is a couple whose plane is parallel to the common direction of the forces. A good example of this is furnished by a magnetized mass of steel, of moderate dimensions, subject to the influence of the earth's magnetism only. As will be shown later, the amounts of the so-called north and south magnetisms in each element of the mass are equal, and are therefore subject to equal and opposite forces, all parallel to the line of dip. Thus a compass-needle experiences from the earth's magnetism merely a couple or directive action, and is not attracted or repelled as a whole.
581 If three forces, acting on a rigid body, produce equilibrium, their directions must lie in one plane; and must all meet in one point, or be parallel For the proof, we may introduce a consideration which will be very useful to us in investigations connected with the statics of flexible bodies and fluids.
Jf any forces, acting on. a solid or fluid body^ produce equilibrium^ we may suppose any portions of the body to become fixed, or rigidt or rigid and fixed, without destroying the equilibrium.
Applying this principle to the case above,' suppose any two points of the body, respectively in the lines of action of two of the forces, to be fixed—the third force must have no moment along the line joining these points; that is, its direction must'pass through the line joining them. As any two points in the lines of action may be taken, it follows that the three forces are coplanar. And three forces in one plane cannot equilibrate, unless their directions are parallel or pass through a point.
685, It is easy and useful to consider various cases of equilibrium-when no forces act on a rigid body but gravity and the pressures, normal or tangential, between it and fixed supports. Thus, if one given point only of the body bo fixed, it is evident that the centre of gravity must be in the vertical line through this point—else the weight and the reaction of the support would form an unbalanced couple. Also for sttible equilibrium the centre of gravity must be below the point of suspension. Thus a body of any form may be made to stand in stable equilibrium on the point of a needle if we rigidly attach to it such a mass as to cause the joint centre.of gravity to be below the point of'the needle.on an external particle."cj»fnlnece  s\f   tKto   frrnnefrtrmnfriAn    in   t\\n, frViArtrtr   rif   tilnftrift circuit."   De Morgan, Cambridge and Dublin Mathematical Journal,'
